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Ihl. inr ntioa r.lat.. to aynth tie polyaorlo oaterlAl 
«d eepoclally to .jmthotlc polyene «.torl*l containing 
baoterlo.tatlc or tactericldal coapounda. 

Brttlah Patent Specification Ho. 702,268 deecriboa 
poly„arlc aub.tcncas .rhlch In the for, of th.lr free ba.ea ore 
linear po;y=ertc sub*tancee In which the recurring unit la 
reproaented by the fcrmula - 

- X -NH - C - im - c -NH - y - r« . C -Mi . c -NH . 

" ' IB 


mm 


Wherein X and Y atand for bridcing ^roup. In .hlch together the 
total number of carbcn ato«s dlz^ctly i.tcrpo.cd between the 

adjacent nitrogen ato« 1, greater than 9 and a:«.iier than 17. 

Such polyoertc s«b.tance, e« n^ferred to he„.wter aa pol^^crlc 
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He have found by Inoorporatlng the said poly«,rle 
bi^anldes with synthetic poly^ric material thaiacteriostatic 
or bacterlcid.-a properties arc inparted to tho synthetic 
polymeric material. 

Thus oar invention provides a conpositlon com- 
prising a ^thetic poly^ric ^terial and a poly™.ric biguanide 
as hereinbefore defined. 

synthetic polymeric materials which nay be used 
In the cx».position of our invention include, a»ong others, 
PolyamidcH, polyesters and polyolefins. Particularly suitable 
polya«dde« are the synthetic linear polya»ides Jcnbwn 
• .enerically as nylons which „ay be obtained by the polycondensation 
Of aminocarboxylic acids or of diamines with dicarboxylic acids 
and Of Which well known exarplos arc polycaprolacta« (nylon 6) 
«nd polyhexa^thylene adipanide (nylon SS> . Particularly suitable 
polyesters are those obtained by polycondensnticn of dicarhoxylic 
-ids or their e.ter forndn, derivatives with dihydroxy cor^ounds 
especially glycols; a well known exarple is polyethylene 
tercphthalate. Suitable polvol.fins incJode polyethylene and 
especially polypropylene. 

If desired the polyneric bi^uanido may be used in 
the form of a salt. Particularly suitable poly„«ric biauanides 
are those of the above form.la in which x and Y represent 
chains Of nethylene groups. An especially suitable example 
Is that in^^W^I^T^ X and y represent hexa.^thylene, nan^ly 
POlyhexa^ethylene biguanide, especially in the fom, of its 
hydrochloride. 

The compositions of our invention may be in any 
desired forr,. a7,us they n.ay be in powder for™ or in .assive form. 
Alternatively they nay he in the for. of shaped articles. Since 
many of the polyrneric materials used in the compositions of our 
invention, especially poWdes, polyesters and polyolefins, are 
suitable j 
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for spinning Into fibrous form, the coopositiona may be In 
fibrou3 fom or in the fora of textile materials fabricated from 
such fibres. 

The coopoaitions of our Invention iLay bo a»anufactur d 
in varioua ways. Thus the poitdorod synthetic polynerdc material 
aay bo oixed with the polonnoric bif^anlde* Altemativoiy* tho 
synthetic polymeric natorial in the ford of lumps or chip, 
espociaJJy nylon chip, may be coated ttith the polymeric biguanida 
by tumbling the chip in a solution of the poljneric bi^iuanide in 
a aolvent, followed by evaporating off the solvent; for example 
a oolution of a salt of tho polyncric biguanide in water nay bo 
used. Alternatively o^oln the polyaeric biguanide Bay be added 
to the constituents of the synthetic polyneric material before 
polyDez sation takes place, or cay be added soae stage during 
the pol>T:eri5ation, and the polynerisation cotaplated* Thus tlio 
polyneric bi^juaiiido aay be aoded to an ft.qucous solution of 
he^.vTcthy^onediaaccniuia adipate, which is then subjected to 
thoriaJ. polycondcn&ation with reaoval of water to give poly- 
hcx£.scthylcr.e adipaside corttaining the polyacric biguanide, or 
the polyneric bicuanido nay be &dded during the polycondcniation. 

In any case the cocpoeitio?! aay be ueltcd and fabric a te d i nt o a 

shaped article by coulding or extrusion. It ia a particular 
advantage of the conpoaitiona of our invention that the bacterio- 
atatic or bactericidal properties are not doatroyed by the high 
toBperatur« required for aelting. 

7here the conpositiona of our invention aro nanufactured 
by adding the polyterlc biguanide to tho constituents of the 
aynthotic polyneric natcrial before or during polynerisation, 
and the operation ia carried out in steel voasola it is doairable, 
in order to avoid corrosion of the vetsels thit polyaeric 
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bi^uAnide bo used in the foxa of the free base or in the forn of 
a calt with & non-corrosive acid* Particularly suitable salts 
ore the phosphate, the cyclohexylph sphonat© andsalts with an 
organic carboxylic acid, especially an aliphatic carboxylic acid, 
for cxaaple the acetato, stcaratc or adipate. VThon tho 
synthetic polyneric aaterial is polyhsxaaethylena adlpamide, the 
adipate is a particularly useful choice, since adipic acid is a 
constituent of tho polyneric aaterial and no extraneous anions 
are thereby introduced 4 

Tha cocpositions of our invention have bacteriostatic 
or bactericidal properties. Thoy are active particularly 
against Gran positive or^anisDS. Conpoaitions of our invention 
in the fora of JhAped articles a:-e particularly valuable irhere 
the ehaped articles are of the kind used in contact with the 
hucan body since tho ^ifth of bacteria is thcr*>by inhibited. 
ExAcpIcs of such shaped articles are textile satorials used for 
clothing or used as gaute or bandages for surcical dressings, or 
bristles used in hair brushes or tooth brushes, 

CoKpositions of our invention in the fom of shaped 
articles obtained by nelting followed by noulding or extrusion 
are particularly resistar.t to washing or dry clccning operations 
and their bacteriostatic or b.^cterici(*al properties are not sub- 
stantially icpaired when the articles are treated by such 
processes. 

Although a wide range of proportions of polyneric 
biguanide cay bo used in the coapositions of our invention^ a 
very useful range of proporticns lies between 0.1 Jj and 5.0 $5 by 
weight. Other natarials &jo^ alfo bo incorporated, if desired. 
In the cocpositions of our invention, for oxn^pl-y pigments, 
fillers, Qould release agents, antioxidants, heat stabilisers, 
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▼Iscoclty atablliaera or dolustraots. 

Th invention is Ulustratod bm not UMtad the 
rollcin, Zxa^^lo. 1. which tho part, a.d pcrcent^o. arc by „ci,ht 

99.5 Parts of polyhoxanethylcna adipaDil,)B chip m»n> 
aeitatod in an aqueous solution or 0.5 parts of polyhexauotl^lono 
bWae Hydrochloride. The water .as evaporated under reduced 
pressure and drying completed by heating at 60oc for JO oinutes 

a v«u«n oven. The chip coated poly,.^<,o ,;as subsequently 
»pun through a spinncretto at 290-C to pn,duce a yam uhieh was 
then draim 400 Jj. 

The bactericidal properties of the resultent fibres 
►era assessed in the foliwin^j Banner - 

0.5 S. saople, or the fibres .eit. placed i^ a distilJed 
KCter =uspcnsion of either Stup^^-lccoccs aureus (cra.-, positive 

type tactcriua). At v&^in-"-,. , 

/ v.ry^.ij,^... i,,,erv.iU 1 nl. aliquot.-, r/ero 

^^r..vcd a.-.d t.e r.u.l*r of .urvivinfi cr^orisr.. deterged 

c-.V.i.-.c. St.-.e.rd ny:cn fib^s co..t.i=i«, no antibacterial 
n...-:t ^^^^^^^^ ^^^^ ^^^^^ 

J^OjQ 3iic:Arial Count 



Sa Holes of poiv'-cv-^f 

? -y..c....t.....^l,;ne i«lipa;,id«, polyethylene 

tere,H--:..late pol,p.op,lo„e in t.e f„^ of chip ,,,,,, 
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with 0.5^ of polyhexnaetJ^ylena biguanide hy^ochloride froa 
aqueoufl solution by the method described in Braaple i. The 
coated chip «iis aelted and spun Into yarn.' The bactericidal 
propcrtlas of th« yaxn were assessed by tho nethod described in 
^««Tle 1, The icsults aro given in the folloTrins table 


3yntbatic 
Poljnaeric 

Polyoeric 
Bleaanido 

BActerial Coant : 
Staphylococcus &ureu5 



1 hour 

3 hour: 

i 7 hours 

2'^ hours 

Adipimidtt 

Kono 

(Control) 

5.422 

^,808 

3*580 

1.778 


0.5 ^poly- 
bexa - 
/: ethylene 
bl^^uar.ide 
^ydro - 
chloride 

5.289 

5.5^6 

2.778 

1.000 

TcrcphthAlate 

(Control) 

$-533 

C.923 

6.765 

6.0o5 


hex a 

K-'iro - 
chIorid<i 

7.103 




Polypropylene 

(Control) 

• ' >'..-» 





0.5 ftpoly- ^ 

KjcJro - 
chloriic 

>.2iO 

3-CCO 

2.533 

Uc3i 


Kxaaple ^ 

PolyhexftiiethyM-nc .-.dire-irio ccn*.,ii.-,ir.5 O.5 of 

polyhexaietbyler.e bi^uv^ide Ivi-ochlr.-i.'.e r:-ep.-od as c-s=ribcd 
in Kxaaple 1 w,3 worcn i.ito a plain ••.o.-.v^ -Voric h<>.vir.s 7J» picks 

and fid enda p-r !nch. r.he I\>bric v.-a.^ subjected to bacterial 

testing as follows - 

t inch .-.quarc piec-s of the tost -^viz -..-re ir_-.oculatcd 
rtth 0.1 al. of a sAlinc ioljUon co.itai:ii.-«s Staplvyrlococcus Aureus. 
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AftT 1 hour the «a^i„ ^^^^^^ 
w.tT imd 10 .1. sai«, solution and « 0.5 ^. .n^ot 
transferred l.to nutrient a.ar. After 2, hours incubation .t 
370c the nu«bor of eurvl.m, ore«ls„ w., deterged counting. 
Repeat determination, ner. carried out at various interval, up to 

2k hours. standard bactericlde-free nylon fabrlo ,is used a. 
controle 

San^le, of the fabric ^ch had previouaXy been 
subjected to five dry cleaning cperaticne wo„ al.o te^tode 
The rc,ult3 are given In the follcrlns table. 
Polyhexagethylene Adlpaalde Fabric 



Vone 

(Control) 


0.5?:. poly ^ 
hexacothylcne 
biguanide 
hydrochlorido 


After - 
treatoent 
of Fabric 


I'Og^^ Bact<>rial Count : 
Staphylococcus Aureus 


5 X Dry 
Clean 


5 X Dry 
Clnan 


3-930 


3.291 


3-948 



3.100 


O.3O1 


PolyhexwBthylcne bljuanldo base was prepared by 
P«sl„, ^ approxinetely 2 % solution of polyhe«n«thylone 
blguanlde hydrochloride in aqueous .othanol do.n a column 
contalni., an ic« excban^e resin to „.nove chloride ion, and 
cox^oratin, the effluent Cro. the column to ,lve a pala yeUc 
re«l-. The acetate. adip.to, phosphate, ,tearaf and cyclo- 
Wlp.„.phe„ato ,aU, .ore pn,pa„,a by „eutralisi«, the base 
With the appropriato acid. The .ase requires one equivalent of 
acid per unit in the polya.r chaij,. 
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The base or the salt waa lizea with poIyhexaBail^lem 
Adlpaoide chip contAinlng 0.3 ^ of titaniuM dioxide and the 
mixture ncltod and stirred under nitro^ for t$ to 20 aioutea 
to give an intiiaato blend and tten alloifcd to solidify. The 
solid WAS remeltcd and spun into yam. The yarn was scoxired 
and carded to give it a fluffy texture like cotton wool, and 
samples subnitted to bactericidal testing as described in 
Exac^lo 3 cxcopt that 0,0? gran sables of the carded yam were 
used in place of the 1 inch S(^uaro sables of fabric, The 
results are given in the followiiig table. 


Polyhexaisetl^leno Adipajaide Tarn* 


Polyncric 
Biguanide 

Log^^ Bacterial Count ; 
Staphylococcus Aureus 

1 hour 

6 hours 

24 hours 

Uozit (Control) 


6.40 

5.76 

2,0 ^ Polyhexacethylene 
biguanide acetate 

5.71* 

5*06 

1.30 

0.5 Polyhexaacthylcne 
biguor.idc acetate 


3.72 

2.56 

0,5 fi Polyhoxaccthylcne 
blguanidt adipate 



2-39 

0.5 Polyhexajcetr^lcne 
biguanide base 


4.05 

1.66 


Exanple 5 

5,240 parts of hexaaethyleAedlcaDoniua adipate, 6 pi«rts 


of acetic acid, 9.7 parts of 60 aqueous hexooetbylenediaBiney 
22.6 parts of polyhexanc thy lone biguanide base and 2^500 parts of 
water arc gradually heated in a sealed autoclave until the 
teoperaturo rsachcs appx-oxioatcly 270**C» the pressure being 
Daintained at a naxisua of 250 lbs. per s<^are inch by allowing 
water to escape as svean through a valve. The resulting 

aolten polyhexax&cthyleno artipaaddo is dischaxged froa the 
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«t.oU„. ^ ^ ^^^^ ^ ^ 

chip. Tho cMp is rftfcftit ^ 

^ n»«oit_4 and ^nia Into 

'^^P^ 5 Is repeated but th« 22,6 

^„ ^ ^^^^^ 

The proceaa of Szaaplo £ 1* t%^^ ♦ ^ 

--^pxo c» la iiepeated except that th 

tha heating pe^ca a, described Sn Zxai^le 7. 
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TH!t Clares Tn gnnwc TKK mg-TlOff ASX AS ygLLOTS 
.1. A conpoaition coBprining a .ynthatlc pol^eric material 

«4 polomeilc bicuanide which In the forri of its tnt base la 
A Uaear poljmerlc aibstanc* la which the recurrlAjf unit 1* 
r»pr«aented by the formda - 

-l~MH-C-KH-C'KH-r-NH-C-Mi-c-«H- 

Hi II II 

HH IIH NH HH 

»her,io X and T atand for bridging group. In which together the 
total mnber of carbon atoaa directly Interpoaed botoeen the 
adja^efit nitzrven atoaa la crtztw than 9 ajod saeOler than 17. 

2. A c<wpo4ltlon as clalned In claia l In which the 
pathetic peJjMrlc aaterUl is a polyaaldo. (23.5.66) 

3. A eo^sltion as elalaed in claln l In which tho 
^thetlc poljaerlc fcatertal la a polyester. (23.5.66) 
4.. A cooposltloa as elaiaed in claln 1 in which the 
JOmthellc polywic aaterlal is a polyolefin. (23.5.66) 

5. A co^ositlan as cl«lted in any of the prcccdi/ig cla-.=3 
contalnlnis fro- O.I ^ to 5.O jC by welgl.t of tha polymeric 
bl^tanlde. (y.5.66) 

6. A co-poaltioa as clalecd in any of the preceding claica 
in which X and T In the recurring unit of the polyaeric biguani.Ie 
represent chains of oethylene groups. (23.5.66) 

7. A composition as clalaed in any of the preceding claims 
In which tho polyaerle bl^uanlde 1* polyhexaeethylene biguanlde. 
(23.5.66) 

«. X coaposltlon as clalned In any of the preceding clalns 

In which tho polymeric bi«uanide ia used in tho rorc of a sUt. 
(23.5.66) 
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9. A coBpoBitlon u QlAiaed la aay of the pmoedlns olaiaa 

in ths fom f & shaped article. (23.5.66) 

to. A conposltion as dalaed in oIaIh $ in fibrous torn. 

11. A process for the ewjufacture of ahaped article* aa 

defined In either of cUia, 9 or 10 which cnsprlses aixlng the 
synthetic polyneric material rith the polyw,ric bigunnide. 
Belting the resultinfi ■Ixture and fabricating the Mlten 
conpoaition Into a ahaped article by nouldlnj or extrusion. 
(25.5.66) 

12. A process for tba canufacture of ahaped articles as 

defined to either of clalns 9 or 10 which eoBprisea coating the 
synthetic pol>-aeric naterial in the foxa of luaps or ohip hy 
tuab in« the lucps or chip in a solution of the polyneirlc 
bis-jPJiide in a solTe-jt followed by eraporatlnj the aolTont, 
telti.>s the coated chip and fabricating the oolten conpositioo 
i-:to a shared article by eouldlng or extrusion. (23.5.66) 
13. . A process for the sanufacture of shaped articles as 
a:flned In either of daifls 9 or 10 which cooprlaes adding the 
polyccric blguanlde to the constituents of the polyneric material 


before or during the polymerisation. cocp.l«tin5 the polynerisaticn, 
end fabricating the resulting coaposition in aolten fora into a 
shaped article by coulding or extnision, ^ ] j^^y ^g^y 

14- A process for the nanufacturo of shapad' articles of 

polyhexanethylene adipanide which comprises tl« thermal poly- 
condensation of hexaaethylenediamwniuB adipate irtth remoral of 
water to give polyhexamethyleno adipaaide, end fabricating the 
resulting polyner in aolten fora Into a shaped article by 
moulding or extnision, in which process a polyaeric biguanide as 
defined in clain 1 is add d to the hexanethylenedliu»monlua adipate 
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or durln« tb« poayoondenaation. 3 " MAY 1967 

15. A proooss aa daliad la eithar of olaloa ij or 14 In 
which tha poOoraonc Mguanido ia uaed Jj, tha fon. of the fm. 
base, of tha ojcloho^ylphoaptoriatoaaltor of « aalt »ith an 
orjanlo carboxyUo acid. g . ^g^j 

16. A proceaa as ciaaed In clai» 14 m .rhlch tha po2j»ertc 
bl«uanlde la uaed in tha for. of tha adipata. J I ^g^^ 

17. A ^thetle polywric aaterfal having bacteriostatic 
or baotaricidai propcrtiea substantially aa herein particularly 
daacribad eapeclAUy with reference to tha Biaiaple.. (23.5.66) 

DATED thla 8th day or Uay a.J>. 1967 


mPERIAL CHSUICAL IKDUSTRIBS LIMITSD 
By its Patent Attoroeysr 
PHILLIPS ORaONDS LePLASTHER & KELSON 
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